SUMMARY Three to four hour polygraphic sleep studies were carried out in 10 infants, five with upper respiratory infection and five with metabolic alkalosis secondary to vomiting during and after recovery from illness. During upper respiratory infection, the main abnormality detected was brief (>3<6 seconds) or prolonged (>6 seconds) attacks of obstructive apnoea. Other indices of apnoea were similar to recovery data. Gross body movements were also increased. In infants with metabolic alkalosis indices of central apnoea were significantly increased when compared with recovery or case control data. Prolonged (>15 seconds) attacks of central apnoea and obstructive apnoea (>6 seconds) were only observed during illness. Gross body movements and periodic breathing were also increased.
Most infants have minor symptoms at some time during the early weeks of life but recover uneventfully. Several investigators observed an increased frequency of such symptoms before death in victims of sudden infant death syndrome. 1-4 Fifty nine per cent of the 145 victims of the syndrome studied by Stanton et al had recent symptoms, predominantly respiratory, compared with 16% of 154 controls.5 The questions arise whether 'minor' illnesses trigger a fatal sequence of events in a predetermined group of infants with altered responsiveness or whether age and maturity increase susceptibility in all infants from which a subgroup succumbs. The nature and severity of naturally occurring stresses that cause minor symptoms have received little attention. We have investigated the cardiorespiratory effects of natural stresses (upper respiratory tract infection and metabolic alkalosis caused by vomiting) in normal infants in the age group at risk for sudden infant death syndrome. The infants were not considered at increased risk in other aspects.
Patients and methods
Two groups of infants were studied during and after recovery from symptoms-one group with upper respiratory infection and the other with recurrent vomiting.
Groups studied.
Group 1: respiratory tract infections Five infants were studied during and after recovery from upper respiratory tract infection. Four were born at term after uncomplicated pregnancies and deliveries; the fifth was born at 29 weeks' gestation after premature rupture of the membranes. There were four boys and one girl, with a mean gestation of 38 weeks (range 29-41 weeks) and a mean birth weight of 2630 g (range 1290-3460 g). Mean chronological and postconceptional ages were 8 weeks (range 4-15 weeks) and 46 weeks (range 44 49 weeks), respectively, when initial studies were carried out. The mean interval between illness and recovery studies was 22 days (range 
days).
Initially, the infants had coryzal symptoms but were otherwise well. At follow up they were healthy and thriving. Mean 
Discussion
These results present an opportunity to comment on the effects of natural stresses (upper respiratory infection and metabolic alkalosis) on breathing during sleep in infants, at an age when the incidence of sudden infant death syndrome is greatest.
An association between upper respiratory tract infection and sudden infant death syndrome is well documented by epidemiological and pathological studies.5 1417 Several authors have reported that prolonged attacks of apnoea occur more often during upper respiratory infection in infants thought to be at increased risk for the syndrome. 182(1 In the present study no differences were observed between indices of apnoea during and after recovery from infection. Prolonged attacks of central apnoea (>15 seconds) were not observed, but brief attacks of obstructive apnoea were present in three infants in active sleep, which scarcely affected heart rate. Obstructive attacks exceeding six seconds were accompanied by bradycardia. None In the infants with pyloric stenosis apnoea variables were significantly increased in both active and quiet sleep. Respiration and heart rates decreased in quiet sleep during the acute phase of illness when each infant had moderate metabolic alkalosis. Metabolic alkalosis of varying degree is nearly always present in such infants before surgical treatment. 25 In this situation the metabolic stimulus to breathing is reduced and any resulting abnormality in breathing pattern should be most obvious in quiet sleep.26 Prolonged and potentially hazardous attacks of central apnoea might then result from loss of stimulus to wakefulness and/or a defect in metabolic control affecting central or peripheral chemoreceptor mechanisms. We observed prolonged attacks of central apnoea exceeding 15 seconds in two infants in both active and quiet sleep. In both infants gross body movements were increased during illness not only in relation to total sleep time but also quiet sleep, suggesting that arousal mechanisms were intact. Four of the five infants with pyloric stenosis also had attacks of obstructive apnoea during active sleep, perhaps due to loss of upper airway tone in that sleep state, possibly exaggerated by depletion of intracellular potassium. Prolonged attacks of either central apnoea or obstructive apnoea were not observed after clinical recovery or in the matched control infants. In a previous report we did not detect these abnormalities in 11 healthy infants free of symptoms with a mean age of 48-6 weeks (range 38-63 weeks) studied on 31 occasions in the early months of life.27 Thus, despite the relative paucity of control data in the present study, it seems reasonable to ascribe our findings to the effects of 'minor' illness.
Whether infants exhibiting the breathing patterns observed in upper respiratory infection and pyloric stenosis are at increased risk for sudden infant death syndrome is not known. We have observed infants with upper respiratory infection, severe metabolic alkalosis, and congenital stridor presenting with 'near miss' for episodes of the syndrome, who exhibited in even greater degree the respiratory patterns described. One such infant presented with both upper respiratory tract infection and vomiting. Pyloric stenosis was suspected clinically and confirmed at operation. It is conceivable that the summation of such stresses, perhaps of minor significance individually, influences respiratory control to produce abnormalities of breathing patterns of sufficient severity in some infants to begin the sequence that culminates in a 'near miss' episode or even sudden death. It may be unnecessary to postulate a fundamental defect in respiratory or other control mechanisms in these circumstances. Our findings support the idea that infective and metabolic stresses, manifest as 'minor' illnesses in young infants, may have respiratory consequences that are potentially profound. 
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